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REBU LD CETRO T 8VO2TA BNA N

LEARN NG CBJECTI VE

1. TERMNAL LEARN NG ABIECTIVE Qven a Detroit 8VO92TA engi ne, the required
tool s, shop supplies, repair parts, TM9-2320-297-20, and TM 9- 2320- 297- 34,
per infornmati on contained in the references, repair the engine. (5.4.4)

2. BENABLING LEARN NG BIECTITVES Gdven a Detroit 8VO92TA engi ne, the
required tools, shop supplies, repair parts, TM9-2320-297-20, and TM 9- 2320-
297-34, per infornmati on contai ned in the references:

a. disassenbl e the upper cylinder nechanism (5. 4.4a)

b. inspect the di sassenbl ed conponents for serviceability, (5.4.4b)
c. repair or replace the unserviceabl e conponents, (5.4.4c)

d. assenbl e the engi ne fromserviceabl e conponents, and (5. 4. 4d)

e. performthe final engine run-in adjustnents. (5.4.4e)

QUJTLI NE

1. DES QN CHARACTER STI CS AND PR NJ PLES CF CPERATI ON G- THE CETRA T 8\VO2TA
D ESH. BN NE

a. The nunbers and letters in the nodel of the engine describe what type
of Detroit diesel engine you have. This nodel is an 8VO2TA whi ch neans it
has eight cylinders in a \-type configuration, 92 cubic inches per cylinder,
i s turbocharged and has an aftercool er. The 8VWO2TA has a rated horsepower of
445 to 475, depending on the year, and reaches its peak torque of 1250 f oot
pounds at 1300 rpm The naxi numno-1oad speed is set at 2250 rpmand the
engine firing order is 1L, 3R 3L, 4R 4L, 2R 2L, 1R
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b. The Detroit diesel engine is atwo cycle (also called tw stroke)
engine. This neans that one conpl ete cycle; intake, conpression, power, and
exhaust, occurs every tine the piston goes up and down. U is one stroke,
and down is one stroke. This is possible because the air intake and exhaust
functions are acconpl i shed during the conpression and power strokes. This is
very different fromfour cycle (also called four stroke) engines, which use
one extra stroke for air intake, and one extra stroke for exhaust. Thus, two
cycl e engi nes produce as nuch power as four cycle engines, using hal f the
nunber of strokes.

c. The engine has a turbocharger and a blower to force air into the
cylinders (called supercharging) for both the intake and t he exhaust
functions. Wen the piston is hal fway down, the exhaust val ves open.
Shortly thereafter, the piston drops belowa rowof inlet ports in the
cylinder liner wall. Supercharged air is then allowed to pass through the
cylinder. During this process, all of the exhaust gases are renoved, or
scavenged, fromthe cylinder. Wen the exhaust val ves close, during the
piston's upward stroke, fresh air is trapped in the cylinder for conpression.

d. Shortly before the piston reaches its highest point, the required
amount of fuel is injected into the cylinder. The intense heat that is
created by the high conpression of the air inmediately ignites the fine fuel
spray. The conbustion continues until the injected fuel has burned.

e. The resulting pressure forces the piston downward on its power stroke.
Wien the piston is about hal fway down, the exhaust val ves open. Shortly
thereafter, the piston drops belowthe ports, and the cylinder is agai n swept
wth clean scavenging air. This entire conbustion cycle is conpleted in each
cylinder for each revolution of the crankshaft. In other words, one cycle is
conpl eted wth every two strokes of the piston.

f. Nonenclature, Purpose and Location of the External Engi ne Gonponent s

(1) QI filter and adapter. The oil filter is a spin-on type that
attaches to the oil filter adapter. The adapter has a bypass val ve that
opens at eighteen to twenty-one pounds of pressure per square inch (124-145
kPa). This neans the bypass valve wll open if the oil filter becones
cl ogged.

(2) Fuel supply punp. It is a positive displacenent, gear-type fuel
punp that is attached to the governor housing and is driven off the right
hand bl ower rotor by neans of a drive coupling fork. The fuel punp is not
tined because the fuel injectors are self timng.

(3) Shutdown solenoid. It is an electrically controlled sol enoi d
used to shut down or stop the engine. The solenoid is attached to the stop
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| ever on the governor. Wen activated, the shutdown solenoid pulls in the
stop lever. The stop lever operates a series of internal fuel rods to shut
off the fuel flowwthin the injectors.

(4) Throttle cylinder. It is an air actuated cylinder that is
controlled by the throttle treadle valve. The throttle cylinder attaches to
the speed control |ever on the governor. Wen regul ated air reaches the
cylinder, a push rod noves the speed control lever. The control |ever noves
internal fuel rods and | evers that regul ate the anount of fuel in the
injector.

(5) Thernostats and housi ng. The engi ne cool ant tenperature is
controlled by two thernostats. Each thernostat is located in a housing
attached to the water outlet end of each cylinder head.

(6) Véter punp. It is a centrifugal -type punp nounted on the engi ne
front cover and is driven by the right front canshaft gear.

(7) QI cooler. 1t cools the engine oil by sending it through plates
that are surrounded by engi ne cool ant.

(8) Governor. The governor is a double-weight, limting speed
governor. The governor has the foll owng two functions:

(a) Oontrols the engine iding speed.
(b) Limts the nmaxi numoperating speed of the engine.

(c) Any speed above idl e and bel ow naxi numis control |l ed by the
operator.

(9) Turbocharger. The turbocharger, coomonly called a turbo, is
essential ly an exhaust driven blower, the purpose of which is to increase the
engi ne power by supplying conpressed air to the engi ne conbustion chanber.
The turbo is not connected to the engine power train; therefore, it is not a
hor sepower parasite during operation. The unit autonatically responds to the
engi ne | oad demands w thout any control connections between the turbo and
engi ne.

(a) hanaturally aspirated diesel engine (one wthout blower
or turbo), air enters at atnospheric pressure, is injected wth a specified
anount of fuel, and is burned in the conbustion chanber, devel opi ng power.

(b) 1 a turbocharged engine, the turbo supplies air under
pressure to the engine. Thus, a greater anount of air enters the conbustion
chanber. The fuel systemis designed to provide the correct anmount of fuel
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for the increased supply of air. The increased air-fuel mxture enabl es the
engi ne to devel op nore power.

1 The turbo is driven by the engi ne exhaust which is
directed into the turbine housing, where it gains velocity and strikes the
turbine wheel. This action spins the turbi ne wheel and shaft to which the
conpressor wheel is attached.

2 The turning of the conpressor wheel draws air in through
the filter systeminto the conpressor housing. The air is centrifugally
conpressed and forced into the intake system This provides a greater vol une
of air to the conbustion chanber, allow ng nore fuel to be delivered,
resulting in nore power output for the engine.

(c) The turbocharger is pressure lubricated by the engine
| ubrication systemby external lines. QI flows through the bearing housi ng
and around the bearings whi ch support the turbine shaft. The oil returns to
the engine by gravity through return lines. The lube oil reduces friction
and aids in the cooling of the internal parts of the turbo.

(10) B ower. The blower supplies fresh air needed for conbustion and
for scavengi ng exhaust gases.

(a) In the scavengi ng process enpl oyed in the 802, a conti nuous
charge of air is forced into the cylinders by the blower. This air thoroughly
sweeps out all of the burned gases through the exhaust val ve ports and hel ps
to cool the internal engine parts, particularly the exhaust val ves.

Therefore, at the begi nning of the conpression stroke, each cylinder is
filled wth fresh, clean air which provides for efficient conbustion.

(b) The air, entering the bl ower fromthe air cleaner, through a
turbocharger, is picked up by the blower rotor |obes and carried to the
di scharge side of the bl ower. The continuous di scharge of fresh air fromthe
bl oner enters the air chanber of the cylinder bl ock and sweeps through the
intake ports in the cylinder liners.

(c) The angle of the ports in the cylinder liners creates a
uniformswrling notion to the intake air as it enters the cylinders. This
not i on persists throughout the conpression stroke and facilitates scavengi ng
and conbusti on.

(d) Toput it sinply, we could say that the bl ower, designed
especially for efficient diesel engine operation, supplies the fresh air
needed for conbustion and scavenging. You could al so say that its operation
issimlar tothat of a gear-type oil punp, in that two, hollow three-I|obe
rotors revolve wth very close clearances in a housing bolted to the top deck
of the cylinder block, between the two banks of cylinders. A so, that the
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helical (spiral) design of the rotor |obes provides the continuous, uniform
di spl acenent of air.

(11) Aternator. It is aflange nounted alternator that is driven by
the bl ower drive gear by neans of a drive coupling.

(12) Jacobs engi ne brake. The Jacobs engi ne brake is a device that
alters the operation of the Md8 engine to permt it to aidin slowng the
vehicle down when it is activated. This unit consists of
brake housi ng assenblies that are | ocated under the rocker covers, a buffer
sw tch on the governor housing, and two control swtches in the vehicle cab.

(a) Wen the vehicle operator activates the Jacobs engi ne brake
by turning the control swtch in the cab to ON and sel ecting either the HGH
or LONbraki ng action, the engi ne becones an air conpressor, when the
operator is not pressing dow on the throttle treadl e valve. Instead of a
power gain as the result of conbustion and the resulting power stroke, there
is a net power |oss because the engi ne uses power to conpress the air in the
cylinders. The Jacobs engi ne brake acconplishes this by controlling the
action of the exhaust val ves.

(b) Basically, this is howthe Jacobs engi ne brake controls the
exhaust val ves:

1 Wen the operator activates the Jacobs engi ne brake, a
sol enoi d opens an oil passage and allows engine oil to flow under pressure
through a control valve and on to the top of a naster piston and sl ave
pi stons contained in the brake housings. |If HG1was selected, all eight
cylinders are effected; if LONwas sel ected, only the four left hand
cylinders are effected. The nmaster piston is | ocated above the injector push
rods and the slave pistons are above the exhaust valves. Qe the oil flows
past the control valve, it is trapped by a ball check val ve between the
naster piston and slave piston. It stays inthis area as long as the Jacobs
engi ne brake i s appli ed.

2 Each tine an injector push rod starts up onits
injection stroke, the naster piston is forced upward. The novenent of the
pi ston pressurizes the engine oil that is on the top of the piston and this
pressure is transferred to the slave piston. Renenber, this oil is trapped
between the master and sl ave pistons by the ball check valve in the control
valve. Wen the pressure is great enough, it overcones a spring in the slave
pi ston and the sl ave piston noves down. The downward novenent of the slave
pi ston forces the exhaust val ves to open nonentarily. A this tine, the
piston in the cylinder is near its top dead center position. Wth the
exhaust val ves open, the conpressed air inthe cylinders is released into the
at nosphere through the exhaust system
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3 The sequence of events just described takes pl ace every
tine acylinder is due to fire, as long as the Jacobs engi ne brake is
activated and the operator has the drive train in | ockup and he or she does
not have the throttle treadl e val ve pushed down.

(13) Fuel injector.

(a) It isaneedevalveinector nade by Detroit. Vé wll
cover it innore detail when we get into the fuel system

(b) Repair of the fuel injectors is taught in a separate course.

(14) Throttle delay. This device reduces the exhaust snoke during
acceleration. It delays the action of the governor by hydraulically hol di ng
the control tube until the spring force noves the throttle delay piston. The
novenent of the piston is restricted by the oil it nust force out of the
cylinder through a snall orifice. This action slows the rotation of the
control tube and thereby the novenent of the fuel rack. As engine speed
increases, the density of the exhaust snoke is gradually reduced. | wll
explainits operation in nore detail when we get into the fuel system

(15) Gylinder heads.

(a) The cylinder heads, one on each cylinder bank, are one piece
castings held securely to the cylinder block by special capscrews. The
exhaust val ves, four per cylinder, fuel injectors, one per cylinder, and the
val ve operating nechanismare | ocated in the cylinder head.

(b) BExhaust val ve seat inserts pressed into the cylinder head
permt accurate seating of val ves under varying conditions of tenperature.
This significantly prolongs the |ife of the cylinder head.

(c) The exhaust passes through passages fromthe exhaust val ves
of each cylinder head through a single port to the exhaust nanifold. The
exhaust passages and the injector tubes are surrounded by engi ne cool ant.

(d) In addition, cooling of the above areas is acconplished by
the use of water nozzles pressed into the water inlet ports in the cylinder
head. The nozzles direct the conparatively cool engine coolant at high
velocity toward the sections of the cylinder head that are subjected to the
greatest heat.

(e) The fuel inlet and outlet nanifolds are integral parts of

the cylinder heads. Tapped hol es are provided for connection of the fuel
lines at various points al ong each nanifol d.
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(16) Val ve operating nechani sm

(a) Three rocker arns are provided for each cylinder. The two
outer arns operate the exhaust val ves, and the center armoperates the fuel
i njector.

(b) Each set of three rocker arns pivots on a shaft supported by
two brackets. A single bolt secures each bracket to the top of the cylinder
head. Renoval of the two bracket bolts permts the rocker armassenbly for
one cylinder to be raised, providing easy access to the fuel injector and the
exhaust val ve springs.

(c) The rocker arns are operated by a canshaft, through cam
followers and short push rods that extend through the cylinder head. Each
camfol | oner operates in a bore in the cylinder head. A guide for each set
of three camfollowers is attached to the bottomof the cylinder head to
retain the camfollowers in place and to aline the camfollower rollers wth
the canshaft | obes.

(d) Acoil spring inside each camfol |l ower nai ntains a
predetermned | oad on the camfol |l oner to nake sure there is contact of the
camroller on the canshaft |obe at all tines.

g. Gonstruction Features of Internally Munted Engi ne Gonponent s

(1) PFAston and connecting rod assenl y.

(a) The cross-head piston is a two-piece piston consisting of a
crown, which has the conpression ring grooves, and the skirt. The skirt has
oil ring grooves. These are held together by the piston pin. A slipper
bearing is locked in the upper half of the piston pin bore. The connecting
rod is bolted to the piston pin.

(b) Wth the cross-head pi ston design, the force of conbustion
fromthe piston crown goes directly onto the slipper bearing and pi ston pin.
The skirt, being separate, is free fromvertical load distortion. It is
also free fromthernal distortion, since the hotter crown expands during

engi ne operati on.

(2 Glinder liner.
(a) The cylinder liner is of the repl aceabl e wet-type, water
above ports, nade of hardened cast iron alloy, andis a slip fit inthe

cylinder block. The liner is inserted in the cylinder bore fromthe top of
the cylinder block. The flange at the top of the liner fits into a counter
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bore in the cylinder block and rests on a repl aceabl e cast iron insert that
permts accurate alignnent of the cylinder |iner.

(b) Two teflon-coated seal rings, recessed in the cylinder bore,
are used between the liner and the bl ock to prevent water |eakage.

(c) The upper half of the liner is directly cool ed by the water
surrounding the liner. At the air inlet ports, the liner is cooled by the
air introduced into the cylinder through equal |y spaced ports around the
liner. The lower half of the liner is cooled by water inside the cylinder
bl ock water jacket that surrounds the liner.

(d) The air inlet ports inthe liner are nachined at an angl e
that nakes the air nove in a uniformswrling notion as it enters the
cylinder. This notion persists throughout the conpression stroke and hel ps
scavengi ng and conbust i on.

(e) The wear on aliner or pistonis directly related to the
anount of abrasive dust and dirt introduced i nto the engi ne conbustion
chanber through the air intake. This dust, conbined wth lubricating oil on
the cylinder wall, forns a | apping conpound and w il result in rapid wear.
Therefore, to avoid pulling contamnated air into the cylinder, the air
cl eaners nust be serviced regularly according to the surroundi ngs i n whi ch
the engi ne i s operat ed.

(3) Ganshafts.

(a) The two, counterrotating canshafts are |ocated just bel ow
the top of the cylinder block. Aleft cylinder bank and a right cylinder
bank canshaft is provided to actuate the exhaust val ve and injector operating
nechanism Canshafts have three | obes per cylinder. The two outside | obes
actuate the exhaust val ve nechanismand the mddl e one actuates the fuel
i nj ector nechani sm

(b) Both ends of each canshaft are supported by a bearing
assenbly that consists of a flanged housi ng and two bushings. In addition,
three interned ate, two-piece bearings support the canshafts at uniform
intervals throughout their length. The interned ate bearings are secured
around the canshaft by lock rings that permt the bearings to be inserted in
the cylinder block wth the shafts. Each internediate bearing is secured in
pl ace, after the canshafts are installed, wth a lock screwthat is threaded
into a counterbored hole in the top of the cylinder bl ock.

(c) The canshaft gear thrust |load is absorbed by four thrust
washers, one at each end of both rear canshaft end bearings.
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(d) Acanshaft front pulley, wth integral weight, is attached
to the front end of the left bank canshaft, and a water punp drive gear, wth
bolt-on weight, is attached to the front end of the right bank canshaft. A
canshaft gear is attached to the rear end of each canshaft.

(e) Lubricating oil is supplied under pressure to the bearings
by way of drilled passages in the rear of the cylinder block that |ead from
the main oil gallery to each rear end bearing. Fomthe rear end beari ngs,
the oil passes through the drilled oil passages in the canshafts to the
internedi ate bearings and to the front end beari ngs.

(f) The lower hal ves of the canshaft internediate bearings are
grooved al ong the horizontal surface that nmates wth the upper hal ves of the
bearings. QI fromthe passage in the canshaft is forced through the mlled
slots in the bearing and then out of the grooves to furnish additional oil to
the camfollower rollers. This permts the campocket to fill rapidly to
operating oil level, inmediately after the engine is started.

(4 Qankshaft.

(a) The crankshaft is a one-piece steel forging, heat-treated to
give it strength and durability.

(b) onplete static and dynamic bal ance of the crankshaft has
been achi eved by count erwei ghts incorporated on the crankshaft.

(c) The crankshaft end play is controlled by thrust washers
located at the rear nain bearing cap of the engine. Full pressure
lubrication to all connecting rod and nain bearings is provided by drilled
passages wthin the crankshaft and cyl i nder bl ock.

(5 Gylinder block.

(a) The main structural part of the engine is a one-pi ece
casting, nmade of cast iron alloy.

(b) The cylinder block |iner bores are the wet-type above the
cylinder liner ports and a dry-type belowthe cylinder liner ports. The
water jacket and air box are sealed off by two seal rings conpressed between
the cylinder liner and the grooves in the bl ock.

(c) An air box between the cylinder banks and extendi ng around
the cylinders at the air inlet port belt conducts the air fromthe bl ower to
the cylinders. A r box openings on each side of the bl ock permt inspection
of the pistons and conpression rings through the air inlet ports in the
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cylinder liners. The air box openings in the cylinder bl ock assenbly are
covered wth cast covers.

(d) The canshaft bores are | ocated on the inner side of each
cylinder bank near the top of the bl ock.

(e) The upper hal ves of the nmain bearing supports are cast into
the block itself. The nain bearing bores are line bored wth the bearing
caps in place to nake sure the longitudinal alignnent is true. Drilled
passages in the block carry the lubricating oil to all noving parts of the
engine, elimnating the need for external piping.

(f) The top surface of each cylinder bank is grooved to
accommodat e a bl ock-to-head oil seal ring. A so, each water or oil hole is
counterbored to provide for individual seal rings. The sane size seal rings
are used at all counterbored oil and water hol es in the cylinder bl ock.

(9) Each cylinder liner is retained in the block by a flange at
its upper end. The liner flange rests on an insert |ocated in the
counterbore in the bl ock bore. An individual conpression gasket is used at
each cyl i nder.

2. DESCR PTTAON NOMBENCLATURE, AND PR NJ PLES - GPERATI ON - THE HE. SYSTEM
AD | TS GOMPONENTS

a. CQverview

(1) The fuel punp draws diesel fuel fromthe tanks through the
fuel /water separator and a one-way check valve. At the fuel punp, the fuel
pressure is increased to approxi natel y sixty pounds per square inch. After
| eaving the fuel punp, the diesel fuel goes through a secondary fuel filter.
Fromthe filter, it goes to each cylinder head by way of two separate fuel
l'ines.

(2) Fuel isthen directed intothe inlet nanifold of each cylinder
head. Fuel goes through the nanifold and out to the injector inlet by way of
fuel connector pipes. Fuel then flows through the injector, which neters the
anount injected, dependi ng upon the engine load. The anount of fuel is
nechani cal |y determned by way of the injector control tubes and limting
speed gover nor.

(3) The renaining fuel circulates through the injector and hel ps to
cool and lubricate it. Fuel leaves the injector through the return fuel
connector pipe and travels to the return nanifol d cast inside the cylinder
head. Fuel flows out of the cylinder heads to a restricted fitting. This
restricted fitting nmaintains mani fol d pressure wthin the cylinder heads.
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Fromthe fitting, fuel flows through a single fuel |ine back to the right
fuel tank.

b. Gonponent s

(1) Fuel tanks. There are two, seventy-five gallon diesel fuel
tanks. Qe fuel tank is nounted on each fender, above the No. 2 axle.

(2) Fuel/water separator. It is athree-stage device used to
separate water fromfuel and filter out solid particles. In the first stage,
a centrifuge separates large solid particles and water fromthe fuel. The
water and large particles sink to the bottomof the fuel bow where they
renai n, because they are heavier than fuel, until the fuel bow is drained.
In the second stage, any water that is still in the systemcondenses on the
separator shell. Wen droplets form their wei ght causes themto fall to the
bottomof the fuel bow. In the third stage, a replaceable filter el enent
traps solid particles still in the fuel.

(3) Primng punp. It is a hand punp used to prine the fuel system
when air has entered the fuel system as when the vehicle has run out of
fuel. After air has entered the system the systemnust be prined before the
engine wll start.

(4) Fuel punp. The fuel punp is a positive displacenent, gear-type

punp. The punp is attached to the governor housing. It is driven off the
end of the right-hand helix bl ower rotor by neans of a drive coupling.
I ncorporated in the fuel punp is a spring-loaded relief valve. The pressure
relief valve relieves discharge pressure by sending the fuel fromthe outl et
side of the punp to the inlet side when the di scharge pressure reaches about
sixty-five to seventy-five pounds per square inch.

(5 Secondary filter. It is areplaceable filter that traps
extrenely fine particles that have passed through previous filtration.

(6) Fuel manifold and pipes. They are drilled passages wthin the
cylinder head that route fuel to and fromthe injectors. Fuel pipes provide
the neans for direction of fuel fromthe cylinder head nanifolds to the
i njectors.

(7) Injector control tubes.

(a) The two fuel injector control tube assenblies are nounted on
the left and right bank cylinder heads of the engine. Each tube assenbly
consists of a control tube, injector rack control |evers, a return spring,
and injector control tube | ever nounted in two bracket and bearing assenbl i es
attached to each cyl i nder head.
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(b) The control tube is connected to the injector control racks
and the governor. The control tubes keep the injectors bal anced t oget her and
provi de the nechani cal neans for the right anount of fuel to run the engi ne
under varying | oads and speeds.

(8) overnor operation.

(a) Wen the engine is not operating, the force of the high-
speed spring hol ds the hi gh-speed pl unger against its stop, and the | ow speed
spring hol ds the | ow speed spring cap agai nst the gap adj usting screw which
is located on the operating shaft |ever. The expanded springs pivot the
operating shaft lever, naking the operating fork rest against the thrust
bearing and the riser rest against the | ow speed and hi gh-speed wei ghts.

(b) The governor starting aid screw holds the injector racks in
the advanced fuel position for starting when the speed control lever is in
the idle position. Immed ately after starting, the governor noves the
injector racks to the position required for idling.

(c) The centrifugal force of the revol ving governor | ow speed
and hi gh-speed wei ghts is converted into linear notion that is transmtted
through the riser and the operating shaft to the operating shaft |ever. e
end of this |ever operates agai nst the hi gh-speed and | ow speed springs
through the spring cap, while the other end provides a noving ful crumon
which the differential |ever pivots.

(d) Wen the centrifugal force of the revol ving governor wei ghts
bal ances out the tension on the hi gh-speed or | ow speed spring, dependi ng on
the speed range, the governor stabilizes the engine speed for a given setting
of the speed control |ever.

(e) Inthe | owspeed range, the conbi ned centrifugal force of
the | ow speed and hi gh-speed wei ghts operates agai nst the | ow speed spring.
As the engi ne speed increases, the centrifugal force of the | ow speed and
hi gh-speed wei ghts conpresses the | owspeed spring until the | ow speed
weights are against their stops, thus [imting their travel. A this tine,
the | owspeed spring is fully conpressed.

(f) The engine idle speed is determned by the force exerted by
the governor |owspeed spring. Wen the governor speed control |ever is
placed in the idle position, the engine wll operate at the speed where the
force exerted by the governor |owspeed weights will equal the force exerted
by the governor | ow speed spri ng.

(g) Throughout the interned ate speed range, the operator has
conpl ete control of the engi ne because both the | ow speed spring and the | ow
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speed weights are against their stops, and the high-speed wei ghts are not
exerting enough force to overcone the high-speed spring.

(h) As the speed increases, the centrifugal force of the high-
speed wei ghts increase until this force can overcone the hi gh-speed spring.
At this point the governor again takes control of the engine, limting the
naxi num engi ne speed.

(1) Fuel rods are connected to the differential |ever and
injector control tube | evers through the control |ink operating | ever and
connecting link. This arrangenent provides a neans for the governor to
change the fuel settings of the injector control racks.

(j) Adjustnent of the engine id e speed i s acconpl i shed by
changing the force on the | ow speed spring by neans of the idl e adjusting
SCrew

(k) The engi ne naxi numno-|oad speed is determned by the force
exerted by the high-speed spring. Wen the governor speed control |ever is
pl aced i n the maxi numspeed position, the engine wll operate at a speed
where the force exerted by the governor hi gh-speed weights equal s the force
exerted by the governor high-speed spring.

(1) Adjustnent of the naxi numno-|oad speed i s acconpl i shed by
the hi gh-speed spring retai ner. Mvenent of the hi gh-speed spring retai ner
Wl increase or decrease the tension on the hi gh-speed spring.

(9) Throttle delay nechanism Athrottle del ay nechanismis enpl oyed
in turbocharged engi nes such as the 8WO2TA to retard ful | -fuel injection when
the engine is accel erated. This reduces exhaust snoke during accel eration
and hel ps i nprove fuel econony.

(a) Wen the vehicle operator pushes the throttle tread e val ve
down to increase engi ne speed, the turbocharger tends to lag nonentarily. A
this tine, the fuel injectors are capabl e of delivering nore fuel than the
engine can use inrelation to the anount of air that is available for the
conbustion process. |f the engine was not equipped wth a throttle del ay
nechani sm an overfuel ing condition woul d exist during initial acceleration
and the result woul d be of fensi ve bl ack snoke and | ess than desirabl e fuel
econony. This is howthe throttle del ay nechani smworKks.

(b) Wen the operator rel eases pressure on the treadl e val ve, a
piston in the throttle del ay nechanismis pulled down in its cylinder by
linkage that is connected to the injector control tube. During this novenent
to ano fuel condition, the piston passes a hole in the del ay nechani sm
speci al rocker armbracket. Above the hole is a reservoir of engine oil that

V-13



is supplied by a drilled passage in the rocker armshaft bracket. Wen the
hol e bel owthe reservoir is uncovered, the oil in the reservoir runs into the
space in front of the piston head in the throttl e del ay nechani smcylinder.
A this tine, the del ay nechanismis ready to function.

(c) Wen the operator attenpts to accel erate, the novenent of
the injector control tubes and injector racks to the full-fuel positionis
nonentarily retarded while the oil is being expelled fromthe cylinder
through a snall orifice by the novenent of the del ay nechani smpi ston.

(d) The throttle delay nechanismis installed between the No. 1
and No. 2 cylinders on the right cylinder bank. The conpl et e nechani smal so
includes a yield link in place of the standard operating | ever connecting
link inthe governor. This yield link, as the nane inplies, yields wen the
treadl e val ve i s pushed and prevents danage to the various throttle |inkages
while the throttle treadl e val ve i s depressed, but novenent of the injector
racks is being prevented by the operation of the throttle del ay nechani sm

(10) Detroit fuel injector.

(a) The fuel injectors used in the Detroit 8VO2TA di esel engi ne
are needl e type injectors. The engine has one injector for each cylinder,
and they are nounted in the cylinder head, directly over each piston.

(b) Anetal tag pressed into the injector body identifies the
injector for a particular engine application. The one thing you need to
renenber is to always use injectors wth the sane nunbers in all eight
cylinders. Qherwse the engine wll not performat full potential. The
netal tag identifies the nodel nunber of the injector. The nodel nunber for
the ones used in the LVS is 9A90.

(c) The injectors are nechanically operated by the canshaft, cam
foll owers, push rods, and rocker arns.

(d) The injectiontimngis controlled by the canshaft.

(e) The fuel injector perforns four functions (tines - atom zes
- neters - pressurizes):

1 accurately tines the nonent of fuel injection,

2 atomzes the fuel for vaporization and mxing wth the
air in the conbustion chanber,

3 neters and injects the correct anount of fuel required to
nai ntai n engi ne speed and to handl e the | cad, and
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4 creates the high pressure required for proper fuel
i nj ection.

(f) Fuel enters the injector when the follower is at the top of
the stroke. As the injector foll oner pushes down on the injector plunger,
this action subjects the fuel to increased pressure in the injector. Wen
sufficient pressure is reached, it wll lift the needle valve off its seat.
Wien this occurs, the fuel is forced through the small orifices in the spray
tip which injects atomzed fuel into the combustion chanber. As stated
earlier, at this tine the intense heat created by the high conpression of air
immedi ately ignites the atomzed fuel and conbustion begins, starting your
power stroke. The fuel remaining in the injector during this process flows
through the injector for cooling and | ubrication and returns to the fuel
t ank.

3. PROCEDURAL STEPS USED TO D SASSHVBLE CETRA T 8VO2TA D ESH. BN NE | NTO
SUBASSHMVBLI ES

a. Detailed instructions for disassenbling the Detroit 8VO2TA di esel
engine are contained in the nanual s that were i ssued to you at the begi nni ng
of this block of instruction. Followthose instructions carefully to effect
t hose di sassenbl y procedures on the training aid engi ne to whi ch you have
been assi gned.

b. Hve the instructor assigned to your station check your work at each
poi nt designated in this student handout .

c. Refer to TM9-2320-297-20 and TM 9- 2320-297-34 for the procedures used
to performthe disassenbly steps listed. The TMnunber wll be listed out to
the right of each step. UWse the index to locate the instructions in the
nmanual and read the instructions careful |y before perfornmng each task.

d. Renove the subassenbl i es and conponents.

(1) Loosen the two clanps and renove the exhaust extension fromthe
turbocharger and nuffler.

(2) Renove wring harness. Do not renove ground w re from shut down
sol enoi d.

(3) Renove the exhaust crossover tube. (TM9-2320-297-20, page 5-6)
(4) Renove the exhaust nanifol ds. (TM9-2320-297-20, page 3-14)

(5) Renove the alternator. Do not renove adapter at this tine. (TM
9- 2320- 297- 20, page 7-8)
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NOTE
Renove the air inlet elbowand filter assenbly before proceding wth step

(6).
(6) Renove the turbocharger. (TM9-2320-297-34, page 4-70)

STAP Have instructor initial.

(7) Renove the air inlet housing. (TM9-2320-297-34, page 4-82)
(8) Renove the rocker covers. (TM9-2320-297-20, page 3-8)

(9) Renove the shutdown sol enoi d and nounting bracket as an assentbl y.
(TM 9- 2320- 297- 20, page 4-40)

(10) Renove the thernostats and housings. Do not renove the | ower
right thernostat housing. (TM 9-2320-297-20, page 6-8)

NOTE
Renove the fuel lines and fuel filter fromthe front of the engine.
D sconnect the lines fromthe engine and fuel punp only. Do not renove the
fuel manifold return line at this tine.
STP Have instructor initial.

(11) Renove the fuel punp and fuel nanifold return Iine. (TM 9-2320-
297-20, page 4-4)

(12) Renove the bl ower. (TM 9-2320-297-34, page 4-34)
(13) Renove the injector control tubes. (TM9-2320-297-34, page 4-28)
STGP  Have instructor initial.
(14) Renove the cylinder heads. (TM9-2320-297-34, page 3-14)
(a) Renove left cylinder head.
STGP  Have instructor initial.
(b) Renove right cylinder head.
(c) Renove lower right thernostat housing.

ST Have instructor initial.
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(15) Renove the aftercool er. (TM 9-2320-297-34, page 5- 20)
(16) Renove the bl ower drive gear. (TM9-2320-297-34, page 4-64)

NOTE
Renove the water punp cover and seal before performng step (17).

(17) Renove the water punp. (TM9-2320-297-34, page 5-12)
STCP  Have instructor initial.
(18) dean engi ne bl ock and work stati on.
e. SIGP Do not proceed any further. Mike sure all the engine
subassenbl i es and conponents are stored out of the way and on the work

tables. Have instructor initial.

4. PROCEDURAL STEPS USED TO REPAI R CETRA T 8VO2TA D ESH. BNJ NE
SUBASSEMVBLI ES

a. Detailed instructions for repairing the Detroit 8VO2TA di esel engi ne
are contained in the nanual that was issued to you at the beginning of this
bl ock of instruction. Followthose instructions carefully to effect those
repair procedures on the training aid engi ne to which you have been assi gned.

b. Have the instructor assigned to your station check your work at each
poi nt designated in this student handout .

c. Refer to TM9-2320-297-34 for the procedures used to performthe
repair steps listed. Wse the index to locate the instructions in the nanual
and read the instructions careful ly before perfornmng each task.

d. Repair Detroit 8VO2TA diesel engine cylinder head assenbly.

NOTE
Break the torque on all push rod | ocknuts before renovi ng brake assenbl y.

(1) Renove engi ne brake assenbly. (page 3-92)

(2) Renove val ve operating nechanism Do not | oosen or renove val ve
bridge adjustnent screws. (page 3-58)

(3) Renove fuel injectors. (page 4-12)

(4) Renove val ve assenbly. (page 3-24)
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(5) dean cylinder heads, injectors, and val ves.
STCP  Have instructor initial.
(6) Inspect cylinder heads for flatness. (page 3-26)
(a) Record naxi num war page.
(b) Record mni numcylinder head hei ght.
(7) Inspect injector tubes.

(8) Inspect water nozzl es.

(9) Measure exhaust val ve guides. Record dianeter.
(10) Inspect exhaust val ve bridge gui des.
(11) Inspect val ve assenbly.

(a) Record stemdi aneter.

(b) Record val ve-to-gui de cl earance.

(12) Inspect camfol | ower bores. Record bore di aneter.

STP Have instructor initial.
(13) Install exhaust val ves. (page 3-35)
ST Have instructor initial.

e. Repair Detroit 8VO2TA di esel engine val ve operating nechani sm (page
3-60)

(1) dean val ve operating nechani sm
(2) Inspect val ve operating nechanismfor one cylinder.

(a) Measure inside dianeter of rocker armbushings. Record
di anet ers.

(b) Measure outside dianeter of rocker armshaft. Record
di aneter.
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bushi ng.

(3)
(4)

cl ear ance.
(5)
(6)

(c) Record cl earance between rocker armshaft and rocker arm

(d) Check camroller for out-of-roundness. Record neasurenents.
(e) (heck side clearance. Record cl earance.
I nspect camfollowers. Record camfol | ower di aneter.

Check camfol | oner-to-camfol | oner bore clearance. Record

Repl ace camfol lower pin if danaged.

Install injectors. (page 4-13)

STCP Have instructor initial.

(7)
(8)

Instal | val ve operating nechanism (page 3-64)

(heck and adj ust val ve bridges as required.

STAP Have instructor initial.

f. Repair Detroit 8VO2TA diesel engine brake assenbly. (page 3-93)

(1)
(2)
(3)
(4)
(5)

Renove oi | junper tube.

Renove control val ve and spri ngs.
Renove sol enoi d val ve.

Renove sl ave pi ston.

Renove naster piston.

STCP Have instructor initial.

(6)
(7)
(8)
(9)

I nspect housi ng for cracks.
I nspect pistons for wear.
I nspect control val ve for defects.

I nspect sol enoi d val ve for defects.
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ST Have
(10)
(11)
(12)
(13)
(14)
ST®  Have
(15)

(16)

instructor initial.

Instal | naster piston.

Install slave piston.

Install solenoid valve. (Do not tighten at this tine.)
Install control val ve.

Install oil junper tube.

instructor initial.

Instal | engi ne brake assenbl y.

Adjust all push rods on both cylinder heads until they are flush

wth the top of the clevis. A so loosen all jake brake adjusting screws.

ST  Hve

instructor initial.

0. Repair Detroit 8VO2TA diesel engine injector control tubes. (page 4-

30)
(1)

(2)
(3)
(4)
(5)
STP  Have
(6)
(7)
(8)
STP  Have

Renove bracket .

Renove | ocknut and adj usting screw

Renove control |evers.

I nspect control tube conponents for wear and strai ght ness.
I nspect springs for danage.

instructor initial.

Install control I|evers.

Instal | adjusting screws and | ocknuts.

Instal | brackets.

instructor initial.

h. Repair Detroit 8VO2TA di esel engine bl ower drive gear. (page 4-66)

(1)

Renove dri ve hub.
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(2) Renove nut and | ockwasher.

(3) Renove thrust washer and washer.

(4) Renove drive gear.

(5) Measure drive gear bushings. Record readi ngs.

(6) Measure outside dianeter of support shaft. Record readi ngs.

(7) Check cl earance between support shaft and bushings. Record
cl ear ances.

(8) Measure thickness of thrust washer. Record readi ng.

(9) Measure thickness of thrust bearings. Record readings.
STC?  Have instructor initial.

(10) Install thrust bearing and drive gear.

(11) Install thrust bearing and thrust washer.

(12) Install |ockwasher and nut.

(13) Check cl earance between thrust washer and thrust bearing Record
cl ear ance.

ST Have instructor initial.
(14) Install drive hub.
ST Have instructor initial.

i. GCheck Detroit 8VO2TA di esel engi ne governor assenbly for
serviceability. (page 4-95 and 4-48)

(1) Inspect govenor and bl ower conponents for serviceability.

(2) Check front rotor end-clearance. (Page 4-56)
Record cl ear ance.

(3) (heck rear rotor end-clearance. (Page 4-56)
Record cl ear ance.

(4) (heck clearance for diagrans A and B. (page 4-58)
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DagramA Point C
D
E
F.
OagramB Point C
D
E
F.
(5 Adjust the governor gap.

(a) Position the idle adjusting screwso that it extends
approxi mately 3/8 of an inch fromthe face of the | ocknut.

(b) Rotate the governor weights until they are in a horizontal
position. Insert the governor wei ght wedge tool (J35516) between the | ow
speed wei ght and the governor riser. The tapered face of the wedge shoul d be
agai nst the riser and positioned between the flanges on the ends of the
riser.

(c) Push the wedge as far to the bottomas it wll go, forcing
the wei ghts agai nst the naxi numtravel stop. Check to make sure the governor
hi gh-speed spring plunger is seated. If it's not seated, turn the hi gh-speed
retainer as required to seat the plunger.

(d) Wth the wedge in the bottomposition, use a feel er gauge
bet ween the | ow speed spring cap and the hi gh-speed spring plunger to set the
gap to .008 of an inch by turning the gap adjusting screw Then tighten the
governor gap adj usting screw | ocknut .

(e) Push down on the governor wei ght wedge tool to be sure it
did not nove while the gap was being set. Recheck the gap while hol ding the
tool in position.

STGP  Have instructor initial.

j. Qean and inspect all other Detroit 8VO2TA diesel engi ne conponents.
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k. STGP Do not proceed any further. Mike sure all the engine
subassenbl i es and conponents are stored out of the way and on the work
tables. Qover those conponents which could get dirt or other particles

inside of them Have instructor initial.

5. PROCEDURAL STEPS USED TO ASSEMBLE THE DETRO T 8WO2TA O ESH. ENA N FROM
SERV CEABLE SUBASSEMBLI ES

a. Detailed instructions for assenbling the Detroit 8VO2TA di esel engi ne
are contained in the nanual s that were issued to you at the beginning of this
bl ock of instruction. Followthose instructions carefully to effect those
assenbl y procedures on the training aid engi ne to which you have been
assi gned.

b. Have the instructor assigned to your station check your work at each
poi nt designated in your student handout .

c. Refer to TM9-2320-297-20 and TM 9- 2320-297- 34 for the procedures used
to performthe assenbly steps listed. The TMnunber w il be listed out to
the right of each step. UWse the index to locate the instructions in the
nanual and read the instructions carefully before performng each task.

d. Install the subassenblies and conponents.

(1) Install water punp. Torque capscrews to 35 ft. Ibs. (TM9-2320-
297- 34, page 5-12)

(a) Check backl ash. Record readi ng.
(b) Install cover.
ST® Have instructor initial.

(2) Install the aftercooler. Torque capscrews to 15 ft. Ibs. (TM9-
2320- 297- 34, page 5-21)

STCP Have instructor initial.

NOTE
I NSTALL THE LOMR R G THERMOSTAT HOUS NG BEFCRE | NSTALLI NG
THE RGIT CvLINDER HEAD TQRQUE 3/8 CAPSCREV® TO 25 FT. LBS. AND
THE 7/ 16 CAPSCREWTO 35 FT. LBS (TM9-2320-297-20, PACE 6-8) HAVE
I NSTRICTAR G-ECK EACH HEAD JUST BEFGRE LOMR NG TO THE BENG NE BLAXK
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(3) Install the right cylinder head. Torque capscrews for lifting
bracket to 35 ft. Ibs. (TM9-2320-297-34, page 3-18)

ST Have instructor initial.

(4 Install the left cylinder head. Torque capscrews for |ifting
bracket to 25 ft. Ibs. for 3/8 and 35 ft. Ibs. for 7/16 capscrews. (TM9-
2320- 297- 34, page 3-18)

ST Have instructor initial.

(5 Install the injector control tubes. (TM9-2320-297-34, page 4-32)

ST  Have instructor initial.

(6) Install the blower drive gear and breather tubes. Torque
capscrews to 60 in. Ibs. (TM9-2320- 297-34, page 4-68)

ST Have instructor initial.

(7) Install the blower. Torque capscrews for governor cover to 66
in. Ibs. (TM9-2320-297-34, page 4-37)

STCP Have instructor initial.

NOTE
I NSTALL THE MAN FOLD RUEL RETURN LI NE AND BRACKET.

(8) Install the fuel punp. Torque capscrews to 120 in. Ibs. (TM9-
2320- 297- 20, page 4-4)

NOTE
INSTALL THE FUEL LINES AND REL H LTER ON THE FRONT CF
THE BNA NE BEFCRE | NSTALLI NG THE LEFT THERMOBTAT HOS NG
TARQLE CAPSCRRVS FCR H LTER BRACKET TO 20 FT. LBS

ST Have instructor initial.

(9) Install the thernostats and housi ngs. Torque capscrews for | ower
housing to 25 ft. Ibs. for 3/8 and 35 ft. Ibs. for 7/16 capscrews. (TM9-
2320- 297- 20, page 6-10)

ST® Have instructor initial.

(10) Instal |l the shutdown solenoid. Torque the 1/4 i nch capscrew and
nut to 75 in. Ibs. (TM9-2320-297-20, page 4-42)
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ST Have instructor initial.

(11) Install the turbocharger. Torque capscrews and | ocknuts to 25
ft. Ibs. (TM9-2320-297-34, page 4-72)

(12) Install the air inlet housing. Torque capscrews to 15 ft. |bs.
(TM 9- 2320- 297- 34, page 4-82)

ST  Have instructor initial.

(13) Install the exhaust manifold. (TM9-2320-297-20, page 3-14)

(14) Torque the turbocharger adapter capscrews to 25 ft. |bs.

(15) Install the alternator. (TM9-2320-297-20, page 7-10)

(16) Install the exhaust crossover tube. (TM9-2320-297-20, page 5-6)
STC?  Have instructor initial.

(17) Install Wring Harness

(a) Lay the wiring harness on the stand so the wire termnal s
are in the area where their conponents wll be installed.

(b) Install the three wres fromthe Jacobs brake m croprocessor
swtch; the top wre (713) and the two wires |ocated at the center of the
swtch (714 and 839).

(c) Gonnect the Jacobs brake wre at each cylinder head; the
right cylinder head wre (716) and the left cylinder head wre (715).

(d PFuginthe tw tachoneter wres (809 and 810) at the back
of the engine.

(e) Install the two wres (147 and 32) to the indicator |ight
tenperature sending unit and wre (320) to the water tenperature sending
unit.

(f) Install the wires (817 and 19) on the upper termnal on the
shut down sol enoi d.

(g) Install wres on alternator.

(a) Install the wres (278 and 820), |ockwashers, and nut
on the positive ternmnal .
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(b) Install the wres (128 and 815), |ockwashers, and nut
on the negative termnal .

(c) Install the wre (831), star washer, and nut on the
ignition (IGY termnal.

NOTE
INSTALL THE AR INLET HO8E, HLTER AND HLTER SHHD N THE
TURBOCHARGER AND HOB NG TARQLE CAPSCRAVG TO 30 FT. LBS
I NSTALL THE BEXHAUST EXTENS N ON THE TURBOCHARER AND MUFFLER

e. ST Do not proceed any further. Secure your tool box and clear your

work area. Turnin all special tools and di spose of any unserviceabl e parts
or naterial. Have instructor initial.

4. PROCEDURAL STEPS USED FCR FI NAL ADJUSTMENTS AND RINIEN G- THE CETRA T
8VO2TA D ESH. HNA NE

a. Detailed instructions for the final adjustnents of the Detroit 8V92TA
di esel engine are contai ned in TM9-2320-297-34 that was issued to you at the
begi nning of this block of instruction. Followthose instructions carefully
to effect those adj ustnent procedures on the training aid engi ne to which you
have been assi gned.

NOTE

The instructor wll be present throughout this practical application
exer ci se.

b. Adjust exhaust val ve clearance (cold engine). (page 3-200)
ST Have instructor initial.

c. Adjust Jacobs brake.
ST Have instructor initial.

d. Tine fuel injectors. Install solenoid val ve and ti ghten to 60 i nch
pounds or one quarter turn fromthe position where the valve is felt to
firnmy contact the rubber seal ring.

STAP  Have instructor initial.

e. Adjust injector rack control levers. |IL 1R

ST Hve instructor initial.
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f.

STGA

g.

Adjust throttle del ay.
Have instructor initial.

Install ignition cart. (Instructor wll cover the procedures when

teamis ready.)

ST Have instructor initial.
h.  Adjust naxi numno-|oad engi ne speed.
ST Have instructor initial.
i. Adjust id e speed.
ST Have instructor initial.
j. Adjust buffer screw
STCP  Have instructor initial.
k. Adjust exhaust val ve cl earance (hot engine).
SIP Have instructor initial.
|. Renove ignition cart. (Instructor wll cover the procedures when team
is ready.)
ST Have instructor initial.
m Install rocker covers. (TM9-2320-297-20, page 3-9)
ST Have instructor initial.
n. Install high speed retai ner cover. Torque capscrews to 60 in. |bs.
ST  Have instructor initial.
0. Turnin all unused parts or naterials. Lay out all specia and conmon

tools on the work table for inventory. Notify the instructor when you have
your tools ready for inventory.

REERENCES.

TM 9- 2320- 297- 20
TM 9- 2320- 297- 34
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